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4. Note on Homocheiral and Heterocheiral Similarity.
By Sir William Thomson.
Monday, 3d March 1873,
The Hon. Lord NRAVES, Vice-President, in the Chair.
The following Communications were read :—
1. On the Mud Banks of Narrakal and Allippey, two
Natural Harbours of Eefuge on the Malabar Coast. By
George Kobertson, Esq., C.E.
In the course of an examination of the harbours and river
mouths of India, which I have recently been making for the
Government of that country, instructions were sent me to examine
the backwater communication of the Malabar coast, with special
reference to the possibility of taking advantage of the anchorage
at such localities as Narrakal and AUippey, and opening out com-
munications between them and the backwaters. As these anchor-
ages are so remarkable, and the phenomena connected with them
are probably known to but few members of this Society, and the
places themselves perhaps never visited by any member present,
I have thought a short account of these mud harbours of refuge
would be of some interest.
And, first, for a few words on the backwaters of Malabar. These
consist of a network of lakes, river mouths, short rivers, and
artificial cuts or canals, by which cargo boats can trayel, with but
one or two interruptions (now being overcome), from Buddagherry
(to the north of Calicut), in lat. 11O*35, to Trevandrum, the capital
of the state of Travancore, in lat. 8°-29. Eventually the system
will be continued almost to Cape Comorin. The great value of
this internal water communication is best shown in the south-west
monsoon, wLun communication by sea is suspended for several
months.
The south-west monsoon, which commences early in June, is a
great bugbear to the commerce of the west coast of India, partly
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because there are few harbours which can easily be entered in it,
and ships lying out at sea could not communicate with the shore ;
and partly because the native craft are so ill found and such
rattle-traps of vessels, that they would go to the bottom. But it is
simply a long continuance of tolerably steady-blowing strong winds,
with torrents of rain, such as we do not have in this country, and
not the least formidable to properly-found vessels or to steamers.
I have been at sea in the worst burst of the south-west monsoon,
and never felt the slightest uneasiness, much less serious thought
of danger.
The cyclones in the Bay of Bengal, on the east coast, are of
course very different.
The rain, however, in the south-west monsoon is a serious draw-
back to shipping cargoes.
I explored about 200 miles of the internal water-communication,
reporting on Calicut, Beypore, and Cochin harbours for the Govern-
ment of India, and also on Quilon, at the request of the Maharajah
of Travancore, and the Dewan, Sir Madava,Eow. The canals in
the northern position have only 2 feet 6 inches of water as a mini-
mum, but in the Travancore state they are all intended to have
4 feet. 1 advised that the latter depth should be extended to the
full distance, and the canals in various places straitened, so that
the whole system might be opened up for small steamers, both to
carry passengers and to tow cargo boats.
The greater part of the distance that Col. Farewell, superintend-
ing engineer, South Canara, and I travelled, was through cocoa-
nut groves, and we had cabined boats, with from twelve to
twenty rowers each, who sang fearful choruses almost the whole
The scenery was very beautiful, especially near Quilon, but the
heat often very great, and always stifling. Of course, when we had
to sleep in the boat, the mosquitoes were very troublesome.
The backwaters run parallel to the coast, and at a short distance
from it, at times swelling out into lakes of varying sizes, the largest
being at Cochin, where the backwater is almost the size of Loch
Lomond. There are many mouths into the sea; some being shut up
during the dry weather by the bars of sand which the surf is con-
stantly throwing across any opening in the coast line ; others, like
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the entrance at Cochin, remaining open for navigation all the yenr
round.
At Cochin there is always 11 feet of water at low water on the
bar; but I hope that 20 feet will be attained by the works now
projected, which will make Cochin by far the best harbour in the
south of India.
The two mud banks I am going to describe are most valuable
adjuncts to Cochin. Narrakal is about five miles to the north, and
Allippey nearly forty miles to the south.
AUippey is the better known of the two, and I therefore take it
first. In an old book (I believe on the voyages of Captain Cope)
Allippey is mentioned in a way which proves that its peculiarities
and advantages have been long known and appreciated. For this
fact—and indeed for almost all I know of the mud bank—I am
indebted to information obtained from Mr Crawford, the com-
mercial agent for the state of Travancore, a shrewd Scotchman,
who resides at the thriving and busy town of Allippey, and
occupies a position of great responsibility. The bank is spoken
of in that book as " Mud Bay," and described as one of the most
extraordinary harbours in the world.
From Hamilton's account of the East Indies, in Pinkerton's
collection of " Voyages and Travels " (1673 to 1723), it is thus
spoken of, 'according to a report by Mr Maltby, the resident in
I860:—
" Mud Bay is a place that, I believe, few can parallel in the
world. It lies on the shore of St Andrea, about half a league out
in the sea, and is open to the wide ocean, and has neither island
nor bank to break off the force of the billows, which come rolling
with great violence on all other parts of the coast in the south-west
monsoon, but on the bank of mud lose themselves in a moment;
and ships lie on it as secure as in the best harbour, without motion
or disturbance. It reaches about a mile along shore, and has shifted
from the northward, in thirty years, about three miles."
There is some discrepancy in the statements of the movements
of the bank in former times as to whether it moved from north to
south or from south to north ; but there can be no doubt about the
last movement, since it has taken place during Mr Crawford's resi-
dence at Allippey.
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In Lieutenant Taylor's chart of 1859? the bank is shown off the
town of Allippey in lat. 9°*30. But, since then, it has moved four
miles to the south, where it was when I examined the place, along
with Mr Crawford, in March 1871. A letter from that gentleman
in 1860 to the resident at Travancore gives the following account
of this bank, with some of the theories which liave been started
in connection with its properties :—
" Lieutenant Taylor attributes the smoothness of the water to
the soft mud at the bottom, by which, when •' stirred up by a heavy
swell from seaward, the activity of the waves is so deadened as to
render the shore-line free from surf.' T regret never having met
Lieutenant Taylor.
" A number of years ago I brought to the notice of General
Cullen, that the perfect smoothness of the water in the roads, and
at the beach at Allippey, was attributable, not to the softness of the
mud at the bottom so much as to the fact of the existence of a sub-
terranean passage or stream, or a succession of them, which, com-
municating with some of the rivers inland and with the backwater,
become more active after heavy rains, particularly at the com-
mencement of the monsoon, than in the dry season, in carrying off
the accumulating water, and with it vast quantities of soft mud.
General Cullen, the resident, sent a quantity of piping and boring
apparatus in order to test the existence, or otherwise, of what I had
urged. Accordingly, I sunk pipes about 700 yards east from the
beach, and at between 50 and 60 feet depth; and, after going
through a crust of chocolate-coloured sandstone, or a conglomerate
mixture of that and lignite, the shafting ran suddenly down to 80
feet; fortunately, it had been attached to apiece of chain, or it
would have been lost altogether. Several buckets from this depth
were brought up, which correspond in every respect with that thrown
up by the bubbles as they burst at the beach, which I shall here
attempt to describe as accurately as I can. Due west of the flag-
staff, and for several miles south, but not north of that, the beach
will, after or during these rains, suddenly subside, leaving a long
tract of fissure, varying from 40 to 100 or 120 yards in length ; the
subsidence is not so quick at first; but, when the cone of mud once
gets above the water, the fall is as much as 5 feet in some instances,
when the cone bursts, throwing up immense quantities of soft soapy
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mud, and blue mud of considerable consistence, in the form of boul-
ders, with fresh water, debris of vegetable matter, decayed, and in
some instances green and fresh. These bubbles are not confined
to the seaboard, but are, I am inclined to think, both more active
and numerous in the bed of the roads with the flagstaff bearing from
E.N.E. to the south, until it bears N.E. by N., or even south of
that. About five years ago, for about four miles down the coast,
and from the beach out to sea for a mile and a half, the sea was no-
thing but liquid mud, the fish died, and as these cones reared their
heads above the surrounding mud, they would occasionally turn
over a dead porpoise and numerous fish ; the boatmen had consider-
able difficulty in urging their canoes through this to get outside of
it; the beach and roads presented then a singular appearance; no-
thing to be seen but those miniature volcanoes, some silent, others
active; perfect stillness of all around the ships in the roads, as if
in some dock, with a heavy sea breaking in seven fathoms outside.
" There are numerous deep holes, some of them I measured in
1852 ; one in particular, just at the end of this canal, had as much
as 60 feet in depth; these holes may, or may not, communicate
directly with the roads, but I think it will be found that the prin-
cipal source of active communication is more inland, and the back-
water perhaps only an auxiliary. About three miles above Chen-
ganoor, in the river of that name, there are one or two deep " Linns "
which I only had an opportunity of visiting twice; the first time
I had not the means of ascertaining the depth, the next I lost both
lead and line.
" The depth of this passage is not so great as you approach the
beach, as noticed above; for, while extending the canal from the
Timber Depot in March last, about 200 yards from the beach, at 12
feet we suddenly and unexpectedly broke through the substratum,
when a column, fresh water, mud, and vegetable debris, and about
nine inches in diameter, spouted up, which, when left alone, gra-
dually subsided as the upper stratum of sand filled in round the
column of the spring.
" I submit the above information, as I feel that it will be inte-
resting, both to yourself and Government, to pursue the investiga-
tion of this subject more efficiently. I have omitted to state one
important particular,—that is, should no rain fall, as has been the
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case this year, the sea in the roads and at the beach is not nearly so
smooth; up to this time we have had none of the mud cones burst-
ing at the beach, neither in the roads, as the waves tumble in per-
fectly clear; there was a heavy surf from the 26th ultimo to 9th
instant, but never, in any instance, for these last eleven years, lias
the rain held off so long as in this, and the roads and beach have
always, by the end of May, been perfectly smooth/'
Since that letter was written, the bank has left Allippey, and
has shifted some four miles down the coast, which considerably
complicates the theories put forward. The oscillation of the bank-
—for it is said by some to have previously had a northward ten-
dency—is very puzzling, viewed in connection with any supposed
underground communication with the backwaters. The smooth-
ness in rough weather is said to extend out to about the six fathom
line. This is a point worth noticing, because, unless the mud sud-
denly stops there, it shows the extreme limit at which the waves on
this coast have any effect on the bottom, even when that is com-
posed of very fine slushy mud.
Mr Crawford states that the mud cones he describes take place
only during the monsoon. At all events, I did not see any in action
during my visit He told me, likewise, that during the monsoon
there is fresh water on the Allippey bank, but could not say whether
it was succeeded by salt water to the north or south. This would
require to be known, to make the existence of fresh water during
the rains at all curious. It is possible that the fresh water may
extend all the way to Cochin harbour entrance, and owe its existence
either to that outlet on the north, or to some other outlet to the
south.
Towards the formation of any theory about the Allippey bank,
it will be useful to note that Mr Crawford has measured the level
of the water in the backwater during the height of the monsoon,
and found it to be 3 feet 2 inches above the sea-level. This gives a
hydrostatic pressure from the backwater of less than a pound and a
half on the square inch. The backwater is about two and a half
miles from the sea at Allippey.
Mr Crawford, when I saw him, had an idea that volcanic action
has something to do with the mud cones described by him, but was
unable to overcome the difficulty I suggested, that it was only
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regularly at one time of the year, and that during the rainy and
windy season, (hat the mud cones appeared.
There is a curious circumstance about the Allippey bank, which
I give also on Mr Crawford's authority, viz.,-that, in gales of wind,
vessels may be seen lying at anchor on the bank with their bows
pointed in various directions, as if influenced by eddying currents
in the sea of mud.
The weather being too calm, and the time of year being too
early, to exhibit the full virtues of the bank, I noticed none of these
wonders, but I saw enough to show that there was some extra-
ordinary virtue in the place. We got into the boat with some
difficulty at Allippey, on account of the surf; but, at the place
where the bank now is, for several miles there was not only no
surf, but not a ripple at the water's edge, and we stepped on to the
shore from the boat with the greatest ease. Looking from shore
towards the sea horizon, one saw a crest of surf, or, more properly
speaking, swell, all round in a horse-shoe form, and reaching out to
about three and a half miles from land, enclosing this smooth
pond,—the swell being gradually deadened as it neared shore, till
it died off into absolute quiescence.
I passed Allippey in a P. & 0. steamer last autumn during the
height of the S.W. monsoon; but, although within sight of
land, we were too far off to notice the peculiarities of the mud
bank.
The Narrakal bank, at present five miles to the north of Cochin,
has been known for long, but was almost forgotten till it was redis-
covered (I may say) by Captain Castor, the master-attendant at
Cochin in 1861, and'surveyed by him in 1865. Captain Castor
(who is a native and a very intelligent man) is now master-attend-
ant at Coconada, but was ordered to meet me at Cochin, so that I
had the advantage of his presence in visiting Narrakal. Curiously
enough, he is now stationed at the only place I visited in India,
which approached in character to the peculiarities of these mud
banks; for, at Coconada, there is a quantity of mud in the bay,
which to a considerable extent reduces the surf. But Coconada is
a regular bay, into which the Grodavery river discharges its mud;
whilst the banks now in question are detached spots of a peculiarly
L
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greasy mud, moving about on a straight coast, and away from any
river mouth.
In some of the records of the late Captain Biden, the then master-
attendant of Madras, is to be found the following remark about
Narrakal (date 1841):—" This bank is situated at Pooryapooly about
nine miles to the north of Cochin within the Cochin Circar's terri-
tories ; the extent of it is about six miles, and the soundings from
one to seven fathoms."
But there is a much earlier reference to Narrakal, in the transla-
tion of an old work by a Dutch navigator, called " Voyage to the
Cape of Good Hope, Batavia, Samarang, Sm*at: East Indies, &c.,
in the year 1774 to 1778," book iii., cap. 12.
In describing Cochin, he says—" The coast is safe and clear
everywhere along the Company's Establishment, except at the
mouth of the river of Cranganore [about twelve miles to the north
of Cochin], South of the above-mentioned mouth of the river of
Cranganore there is a bay formed of mud banks, the banks form-
ing which extend to fully a league out to sea, and into which
vessels may run with safety during the bad monsoon, and may lie
in twenty and less feet of water, almost without anchors or cables,
in perfect security against the heavy seas which then roll in upon
this lee shore, as they break their force upon the soft mud banks,
and within them nothing but a slight motion is perceived."
A better description of Narrakal could not be given than is given
by this writer of a century ago, except that the action of the mud
extends out to the six fathom line, and that the bank has shifted
south to within five miles of Cochin.
I heard nothing about mud cones in connection with Narrakal;—
either there were none, or there was no one io observe them.
I visited Narrakal in the pearl fishery steamer, the " Margaret
Northcote," which had been lent to me for the cruise round Cape
Comorin, and which drew only five feet of water, so that we were
able to go through the Paumben Passage, and thus save the voyage
round Ceylon. I may mention that this last autumn I visited
Paumben again, to report on the proposed ship canal which will
shorten the voyage from Europe and Bombay to the Bay of Bengal,
by three and a half days on the double voyage. The day we visited
Narrakal there was a considerable swell on, and its effects were
• I
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very marked on the countenance of the Prime Minister of Cochin,
who had ventured on the sea, probably for the first time. In
return for the compliment, he turned out the state snake-boats of
the Eajah to attend us next day. They are very long narrow-
framed canoes, each with some fifty rowers, who sit with their legs
dangling over each side of the boat alternately; and they go at a
great pace. The "bucksheesh" for so many men came to be
heavy !
I sent a diver down for a specimen of the mud (which I regret
to have lost). It is of a peculiarly greasy nature, dark green in
colour, and sticky ; a specimen was analysed at Madras in 1861,
and was found to contain—
1. Very minute angular fragments of quartz, the largest hardly
visible without a lens ; this is the sand
2. Foraminiferous shells of the genus Eotalia, and a few frag-
ments of larger shells.
3. Upwards of twenty .genera of Diatomacese.
4. A few specules of sponges and corals, very minute.
5. Some amorphous matter, which was not destroyed after long
boiling in strong acids.
I reported to the Government against attempting to open out
communication between either of the mud banks and the adjoining
backwater. A cut through the neck of land between would throw
an outwards scour during ebb tides, and during the rains into the
centre of the mud banks, and might do a great deal of harm, and
indeed destroy them, or shift their position. During the dry
season, at flood tide the mud would be drawn into the backwaters,
and choke them up.
If a lock were to be put on the canal, the channel leading to it
could not be kept clean without a scour.
At Narrakal there is already a canal from the backwater to
within a few yards of the shore ; and at Allippey there is a similar
one, only the mud bank has left it and travelled south.
These natural harbours of refuge are too valuable to try ex-
periments on; and I think the whole phenomena connected with
them are well worthy of careful scientific investigation.
